Considerable taxonomic confusion exists among species of Aechmea subgenus Macrochordion (Bromeliaceae), which comprises the A. bromeliifolia complex. Cluster and principal components analyses were performed in order to identify how many taxa exist in this complex and how they can be distinguished morphologically. Data for 16 morphological characters were scored from 38 selected specimens from different geographical regions, including type specimens. Results from phenetic analyses, associated with observations in the field and of herbaria exemplars, support the recognition of five species, one with two varieties (A. alba, A. bromeliifolia var. bromeliifolia, A. bromeliifolia var. albobracteata, A. lamarchei, A. maasii and A. triangularis). Five previously recognized taxa are placed into synonymy: A. maculata and A. chlorophylla (both under A. lamarchei); A. pabstii (under A. alba); A. kautskyana (under A. triangularis); and A. bromeliifolia var. angustispica (under A. bromeliifolia var. bromeliifolia). This revision also includes a key to the species, descriptions, specimens examined, illustrations, photographs, distribution maps and information on conservation status.
INTRODUCTION
With more than 250 species (Luther, 2008) , Aechmea Ruiz & Pav. is the largest genus in Bromelioideae (Bromeliaceae) and in the last monograph (Smith & Downs, 1979 ) eight subgenera were recognized: Aechmea, Chevaliera (Gaudich. ex. Beer) Baker, Lamprococcus Beer (Baker) , Macrochordion de Vriese (Baker) , Ortgiesia (Regel) Mez, Platyaechmea (Baker) Baker, Podaechmea Mez and Pothuava (Baker) Baker. Nearly 70% of Aechmea spp. are from Brazil (Smith & Downs, 1979; Luther & Sieff, 1994 Luther, 2001 ) and the Atlantic Forest is considered the centre of diversity for this genus and for most other genera of Bromelioideae (Smith, 1934) .
Infrageneric systematics of Aechmea is considered artificial and poorly understood. The taxonomic boundaries that separate Aechmea from other genera of Bromelioideae are also vague and in need of revision. These problems were noted by early taxonomists (Baker, 1879 (Baker, , 1889 Mez, 1891 Mez, -94, 1896 Mez, , 1934 Mez, -1935 and remain true in the most recent revision (Smith & Downs, 1979) . Discordant classifications in Aechmea have emerged because monographers have stressed only a few characters and knowledge of many potentially useful diagnostic data (e.g. floral, seed and fruit morphology) is limited, these often being inaccessible in herbarium material and, thus, variability is poorly understood. Faria, Wendt & Brown (2004) also demonstraded that most characters traditionally emphasized in taxonomic treatments of Aechmea show considerable homoplasy and often fail to delimit natural groups. After Smith & Downs (1979) , taxonomic work within Aechmea has concerned mostly description of new taxa, sometimes on the basis of minor morphological variation. Published taxonomic revisions dealing with Aechmea and other genera of Bromelioideae are scarce (Wendt, 1997; Canela, Paz & Wendt, 2003; de Sousa & Wendt, 2008) .
Aechmea subgenus Macrochordion, the focus of this study, is distinguished from other subgenera by the simple, strobilate inflorescence with sessile, polystichous flowers, entire, unarmed, carinate floral bracts densely covered by trichomes and by unarmed sepals. However, the great morphological similarity shared among the species makes delimitation difficult, particularly when diagnostic characters, especially reproductive, are poorly preserved or not mentioned on herbarium specimen labels (e.g. calyx and corolla colour). Furthermore, the available key for species identification (Smith & Downs, 1979) includes some characters of dubious interpretation, a consequence of incomplete morphological descriptions.
At the beginning of this study, Macrochordion included 11 taxa (A. alba Mez, A. bromeliifolia var. bromeliifolia Rudge (Baker) (Baker, 1889) . This infrageneric delimitation was kept in subsequent revisions for Bromeliaceae (Mez, 1891 (Mez, -94, 1896 (Mez, , 1934 (Mez, -1935 Smith & Downs, 1979) . Between the establishment of Macrochordion and the publication of the Smith and Downs monograph, many species were described, synonymized or transferred to other subgenera of Aechmea. A brief summary of the taxonomic history of Macrochordion includes: the description of A. alba, A. lamarchei and A. turbinocalyx in Flora Braziliensis by Mez (1891-94) ; the four new species described in a treatment of Bromeliaceae of Brazil (Smith, 1955): A. chlorophylla, A. maculata, A. nervata and A. triangularis ; the description of A. bromeliifolia var. albobracteata by Philcox (1974) ; and the placement of 14 taxonomic synonyms in A. bromeliifolia var. bromeliifolia by Smith & Downs (1979) . At this point, Aechmea subgenus Macrochordion included eight species. Later, four new taxa were described for Macrochordion: A. pabstii (Pereira & Moutinho, 1980) , A. kautskyana (Pereira, 1980) , A. bromeliifolia var. angustispica (Philcox, 1992) and A. maasii (Gouda & Till, 1997) . Leme (1992) synonymized A. nervata under A. vanhoutteana (Van Houtte) Mez, this last species belonging to Aechmea subgenus Pothuava. proposed the reclassification of A. turbinocalyx from Aechmea subgenus Macrochordion to subgenus Aechmea.
The goals of this paper were to conduct a detailed taxonomic study of Aechmea subgenus Macrochordion. In addition to field and herbarium studies, we also employed a phenetic analysis (cluster and principal components) as a tool to understand better the patterns of morphological variation within the A. bromeliifolia complex and to show similarity relationships among taxa studied. Underutilized characters received focus (e.g. floral structures) to improve knowledge of the morphology of Bromelioideae.
MATERIAL AND METHODS
This taxonomic revision is based on herbarium collections, field observations, bibliographic information and phenetic analyses of morphological data. Nearly 600 herbarium sheets were analysed from the following herbaria: ALCB, BHCB, CVRD, CEPEC, CESJ, COR, CTES, GH, HB, HBR, HRB, HUEFS, HUFU, IBGE, MBM, MBML, MO, NY, R, RB, RFA, SEL, SP, SPF, TRIN, UB, VIC, VIES. Digital photographs from G, K, LG, M, P, US and WU were also examined. Field work was conducted in north-east and south-east Brazil and collected specimens were deposited in RFA. Some individuals studied in the field were cultivated at the greenhouse, Federal University of Rio de Janeiro, in order to observe in more detail the variability of selected characters. Live blooming specimens were photographed and fresh flowers were preserved in 70% alcohol prior to examination. Morphological characters were documented for both herbarium and liquid-preserved samples. When possible, flowers from herbarium material were rehydrated before analysis. The specific terminology adopted for morphological descriptions follows Radford (1986) and Smith & Downs (1979) . Distribution and habitat data were taken from the herbarium specimens and from the literature. Only nomenclatural changes published after Smith & Downs (1979) are cited here. Conservation assessments were generated using the IUCN red list category criteria (IUCN, 2001) .
The phenetic study included multivariate analyses of cluster (CA) and principal component (PCA). Cluster analysis was carried out to evaluate the relative similarities among taxa and principal component analysis was conducted to identify those morphological traits that were most important in the differentiation of taxa. From all examined specimens, 38 provided sufficient and available data for the analyses, with intact and well-preserved vegetative and reproductive structures. Each specimen was considered an operational taxonomic unit (OTU) and they were selected to represent, as far as possible, the entire geographical range and morphological variability present within each taxon. Data from A. bromeliifolia var. angustispica, A. maasii, A. maculata, A. pabstii and A. kautskyana were obtained from the type specimen only, through analysis of detailed photos and/or direct examination of holotypes or isotypes, complemented with the original descriptions. More than one OTU, including type specimens, was analysed for A. alba, A. chlorophylla, A. lamarchei, A. triangularis, A. bromeliifolia var. albobracteata and A. bromeliifolia var. bromeliifolia . For this last taxon, a representative specimen from the type locality was sampled, because of the unavailability of the holotype, including suitable photographs.
Sixteen morphological characters (three vegetative and 13 reproductive) were examined on each specimen and scored as binary or multistate (Table 1 ). The continuous variable of leaf spine length was assigned discrete states based on observed length gaps among species. Vegetative characters were analysed from dry specimens and the reproductive ones were documented from rehydrated or alcohol-preserved flowers. For cluster analysis, pairwise relationships were estimated by the Manhattan Distance coefficient and the resulting distance matrix displayed as a phenogram using the UPGMA clustering method. The PCA was based on a correlation matrix where only those axes corresponding to components with eigenvalues greater than 1.0 were extracted. Both data analyses were carried out using the program Statistica 5.1 (StatSoft, 1998) .
RESULTS AND DISCUSSION
Two major groups were found in cluster analysis, here called A and B (Fig. 1) . Group A contains A. bromeliifolia var. bromeliifolia, var. albobracteata, var. angustispica, A. triangularis and A. kautskyana , and was further divided in two subgroups (C and D), thus segregating A. triangularis and A. kaustyana from the varieties of A. bromeliifolia (Fig. 1) . Group B comprises A. maculata, A. lamarchei, A. chlorophylla, A. maasii, A. pabstii and A. alba and was divided in subgroup E (A. chlorophylla, A. lamarchei and A. maculata) and subgroup F, with this last segregating A. maasii plus the remaining sampled OTUs identified as A. lamarchei from A. alba and A. pabstii (subgroups G and H, respectively, Fig. 1 ).
In the PCA, the first three axes accounted for 75.43% of the total variance (45.78%, 19.22% and 10.43%, respectively; Table 2 ). The first component was weighted heavily for leaf blade apex (2; numbers in parentheses refer to characters in Table 1 ), floral bract apex (7), sepal symmetry (9), sepal apex (10), sepal fusion (11), petal shape (13), petal apex (14) and fimbriate ligulae position (16) . The second component was weighted heavily for leaf spine length (2), peduncle bract margins (5) sepal colour (12), petal colour (15) and the third component for floral bract texture (8). The same two major groups identified in CA (groups A and B, Fig. 1 ) were also segregated in the PCA ( Fig. 2A) , where A. bromeliifolia and variet- A. alba, A. chorophylla, A. lamarchei, A. maasii, A. maculata and A. pabstii) can be characterized by leaf spines of 1-3 mm, distinctly asymmetrical and obtuse sepals, and lingulate and obtuse petals, with fimbriate ligulae about halfway along the lateral folds. The analyses suggested little morphological differentiation between A. alba and A. pabstii (Figs 1, 2) . Petal colour was the variable that contributed most to the separation of both species from other OTUs along PC2 (Table 2) . Apart from the white corolla, A. alba and A. pabstii have morphologically identical floral bracts, sepals and petals. Both taxa also share a restricted and overlapping distribution in the south of Bahia state. Close morphological similarity between A. kautskyana and A. triangularis was also found (Figs 1, 2B). Both taxa are endemic to dense ombrophile forest areas of Espírito Santo state. The caudate-recurvate leaf apex and the dark-blue corolla clearly distinguish these two species from others in the subgenus. As suggested for A. alba and A. pabstii, the multivariate analyses support field observations and herbarium study, that A. kautskyana and A. triangularis do not possess any significant morphological traits to justify their continued recognition as distinct species.
With regard to the remaining taxa of the complex (the yellow-flowered species), the analyses did not support the previously recognized taxonomic status of A. chlorophylla and A. maculata as distinct species from A. lamarchei. Cluster analysis suggested a close linkage among these taxa (group E, Fig. 1 ), distributed in rocky grasslands (campos rupestres), semideciduous and dense ombrophile forest habitats of Minas Gerais and Espírito Santo states. Comparision of PCs 1 and 3 revealed this same cluster of OTUs (Fig. 2B ). Floral bract texture was the variable that contributed most to the separation of these taxa from the other OTUs along PC3 (Table 2 ). In fact, A. chlorophylla and A. maculata resemble A. lamarchei in several reproductive characters, including those here considered diagnostic for this last species (floral bracts ovate to widely ovate, coriaceous with thin apex). High similarity was also indicated between A. maasii and specimens from Espírito Santo and Rio de Janeiro states, distributed in sandy coastal plains (restingas) and tableland forests (florestas de tabuleiros) (group G, Figs 1, 2B). Until this study, A. maasii was practically only known from the type locality, as most exemplars in herbarium collections had been identified under miscellaneous names (e.g.
A. lamarchei, A. bromeliifolia and A. chlorophylla).
Aechmea maasii resembles A. alba and A. lamarchei in many morphological characters. This is illustrated in the phenogram produced by CA ( Fig. 1 ) and by the intermediate position of this species on the scatterplot of PCs 1 vs. 3 (Fig. 2B ). In addition to the distribution and habitat, A. maasii can be characterized by the coriaceous, truncate-apiculate and densely floccose floral bracts. The analyses also suggested that A. bromeliifolia var. angustispica has a greater morphological affinity with the typical variety than with A. bromeliifolia var. albobracteata (Fig. 1 ). Variety angustispica is based on differences of leaf indument and inflorescence shape (Philcox, 1992) . In Macrochordion, we observed that these characters show considerable plasticity under field conditions, within the same individual (leaf indument) or among This study provided the first comprehensive analysis of the A. bromeliifolia complex. It supports the recognition of six distinct taxa for Aechmea subgenus Macrochordion: A. alba, A. bromeliifolia var. bromeliifolia, A. bromeliifolia var. albobracteata, A. lamarchei, A. maasii and A. triangularis , that were defined on the basis of their morphological discontinuities, following the phenetic species concept (Sneath, 1976) . Statistical analyses were important for evaluating the status of some ignored or underutilized floral characters (e.g. sepal and petal morphology). Multivariate analyses were also conducted to better understand the delimitation of others species complexes in Bromeliaceae, as in Pitcairnia L'Hér. (Wendt et al., 2000) and Vriesea Lindl. (Costa, Rodrigues & Wanderley, 2009) . Future approaches dealing with reproductive biology, population genetic data and phylogenetic studies will be interesting to provide knowledge about taxa of Aechmea subgenus Macrochordion in the light of other species concepts. Description: HERB epiphyte or terrestrial, 24.5-47.5 cm high. ROSETTE funnelform or wide-funnelform, with 15-25 leaves. LEAF SHEATHS 10-15 ¥ 4-9 cm, orbicular or elliptic, adaxial surface vinaceous, abaxial surface green. LEAF BLADES 20-55 ¥ 2-5 cm, linear, concolorous green, apex obtuse or acute, apiculate, margins serrate; spines castaneous, 1-3 mm long. INFLORESCENCE with spike 3-6 ¥ 2-4 cm; peduncle green, 18.5-42 cm long, white floccose; peduncle bracts imbricate or subdense, divergent toward the apex of the peduncle, entire, red, 5.5-11 ¥ 1.5-3 cm, apex acuminate. FLOWERS 1.8-2.1 cm long. FLORAL BRACTS 8-12 ¥ 11-17 mm, depressed ovate, shorter than the sepals, coriaceous, white, green or yellow greenish with red apex and margins, white floccose or appressed lepidote, apex truncate, apiculate. SEPALS 8-12 ¥ 5-7 mm, distinctly asymmetric, connate near the base, white or white greenish, covered with white appressed scales, apex obtuse, muticous or minutely apiculate. PETALS 14-17 ¥ 4 mm, lingulate, white, apex obtuse, erect; fimbriate ligulae about halfway along the lateral folds. STAMENS with filaments 12-15 mm long; anthers c. 5 mm long. STIGMA c. 2 mm long. OVARY c. 4 mm long, bearing a short epigynous tube; ovules 0.5-1 mm long. FRUIT greenish; seeds c. 4 mm long, pale brown. Distribution and habitat: A. alba is almost restricted to the south of Bahia state, being recorded at lower frequency in boundary areas with Minas Gerais state (Fig. 4A) Even although the white corolla was considered relevant for the identification of this species, the authors disregarded the fact that the same character was found in A. alba, described almost 90 years earlier (Mez, 1891-94) for the same region of A. pabstii. The fact that A. alba was described as having petiolate leaves and that this feature was stressed by Smith & Downs (1979) in the taxonomic treatment of the subgenus, could explain why, until now, A. alba and A. pabstii were considered distinct species. We did not detect, however, the presence of petiolate leaves in the holotype or isotype of A. alba or in other herbarium specimens examined in this study. The phenetic analyses suggested a close affinity between A. alba and A. pabstii. The comparision of type materials and original descriptions indicate that they should be treated as synonyms. Aechmea alba can be characterized by the coriaceous, depressed ovate and truncate-apiculate floral bracts (Fig. 3D ) and, especially, by the white calyx and corolla (Fig. 10A, B) . It resembles A. lamarchei and A. maasii in having leaf spines up to 3 mm long, obtuse and distinctly asymmetric sepals and obtuse, lingulate petals with fimbriate ligulae about halfway along the lateral folds (Fig. 3B, E, F) . The species is well represented in herbaria, where most of the exemplars were previously erroneously identified as A. lamarchei or A. chlorophylla. (Fig. 6) . It grows at 140-1700 m altitude, in Amazonian campinas and terra firme forests, semi-deciduous forests, savannas (cerrados), rocky grasslands (campos rupestres) and caatinga vegetation. 41°18′43″W, 20.vi.1987 , Queiroz et al. 1628 . LENÇÓIS: Serra da Chapadinha, 12°27′13″S 41°26′50″W, 30.vii.1994, Pereira et al. 328 (ALCB); id., 12°27′35″S 41°26′25″W, 27.x.1994 , Carvalho et al. 1108 . MARACÁS: Fazenda Gameleira, rod. BA 250, trecho Itiriçú-Maracás, km 25, 29.ii.1988 , Silva et al. 2247 . MORRO DO CHAPÉU: estrada para Morrão, AECHMEA SUBGENUS MACROCHORDION 11 11°35′03″S 41°11′31″W, 5.viii.2001, Nonato et al. 975 (HUEFS); Morro do Ouro, 19.vii.1981 , Giulietti et al. 1334 . MUCUGÊ: 3 km S de Mucugê, estrada para Jussiapi, 13°00′S 41°24′W, 26.vii.1979, Mori et al. 12649 (RB); Mucugê-Guiné, 5 km de Mucugê, 7.ix.1981 , Furlan et al. 1958 . PALMEIRAS: Morro Pai Inácio, 14.ii.1989, Till 4042 (WU); id., 12°27′20″S 41°28′15″W, 27.xii.1994 , Guedes et al. 1386 id., 12°27′31″S 41°28′17″W, 24.iv.1995 , Costa et al. 1763 . PIATÃ: Serra do Atalho, entre Cravada e Cravadinha, 13°07′S 41°54′W, 22.viii.1992, Ganev 940 (HUEFS) . RIO DE CONTAS: 9-11 km N de Rio de Contas, estrada para o povoado Mato Grosso, 13°32′S 41°46′W, 20.vii.1979, Mori et al. 12331 (CEPEC) . SÃO FELIPE: 16.vii.1978, Heringer et al. 17116 (IBGE) . SEABRA: Morro do Pai Inácio, N da BR 242, 45 km de Seabra, 14.ii. 1989, Till 4040 (WU) ; Serra do Sincorá, 20 km west of Barra da Estiva, 13°35′S 41°27′W, 22.iii.1980, Harley et al. 20721 (CEPEC, SPF) ; vicinity of Toca da Onça, vi.1915, Rose & Russell 20108 (GH photo) . CEARÁ -BATURITÉ: Serra do Baturité, 28.i.1974, Reitz 7556 (HBR) . CRATO: 12 km south-west of Crato, on road to Exú, Serra do Araripe, 7°14′55″S 39°29′53″W, 30.vii.1997, Thomas et al. 11693 (CEPEC) ; Jaquara, Serra do Araripe, 11.ii.1935, Luetzelburg 26461 (GH) . UBAJARA: Parque Nacional de Ubajara, 03°49′S 40°53′W, 12.viii.1998, Martinelli et al. 15055 (RB) . DISTRITO FEDERAL -BRASÍLIA: APA de Cafuninga, 15°33′S 48°06′W, 11.ix.1990, Azevedo & Alvarenga 930 (IBGE) ; c. 10 km east of Brasília, near Sobradinho, 1.x.1965, Irwin et al. 8861 (NY, UB); c. 30 km north-east of Brasília, 14.v.1966, Irwin et al. 15835 (NY, UB) ; in cultivation on Estação Experimental de Biologia da UNB, 26.ix.1973 , without collector (HB, UB); east side of Lagoa Paranoá, 17.ix.1965, Irwin et al. 8401 (NY) ; entre Brasília e Niquelândia, 10.v.1963, Pires et al. 9717 , 10.iv.1943, Killip 37339 (GH); Serra Imataca, Rio Toro, N of El Palmar,12.xii.1960, Steyermark 87984 (NY) . ROSCIO: alrededores del Río Apongueo, 17.xi.1981, Burandt et al. V11120 b (MO) ; id., 'El Abismo', Rio Samay, 4°23′N 64°38′W, 26.x.1985 , Holst et al. 2501 . DELTA AMACURO -TUCUPITA: 5-14 km east-south-east of Los Castillos de Guayama, 8°28′N 62°17′W, 1979, Davidse & González 16421 (MO) . MIRANDA -Cerro Sipapo (Paráque), 2.ii.1949, Maguire & Politi 28786 (NY) ; morros de al Guairita, 16.viii.1975 , Berry 1025 . PORTUGUESA -30 km west of Guanare by air, along Rio Tucupido, 9°2′N 70°1′W, 11.iii.1982, Liesner et al. 12488 (MO) . SUCRE -peninsula de Araya, 20 km north-west of Cariaco by air, 10°38′N 63°40′W, v.1981, Liesner & González 12050 (MO) . TÁCHIRA -10 km east of La Fundacíon, around Represa Dorada, iii.1981, Liesner & González 10169 (MO) ; Serra El Casadero, 13 km north of Rubio, between La Dantas and Las Adjuntas, 7°43′N 72°23′W, 12.xi.1979, Steyermark et al. 120133 (MO) . ZULIA -COLÓN: intersection of Rio Catatumbo and the La Fria Maracaibo highway, 9°7′N 72°37′W, 29.vi.1980, Davidse et al. 18818 (MO, SEL) . Notes: With one of the widest geographical distributions within Bromelioideae, A. bromeliifolia var. bromeliifolia is the best represented taxon of the complex in herbarium collections. This taxon also presents an extensive list of synonyms. Here, we kept the 14 taxonomic synonyms considered by Smith & Downs (1979) and propose two more: A. bromeliifolia var. angustispica (see previous discussion) and A. lagenaria (a synonym of A. lamarchei prior to this study). This last is justified because A. lagenaria shows many typical characters of A. bromeliifolia (e.g. leaf spines > 3 mm and truncate floral bracts) that are not founded in A. lamarchei. Despite the great morphological variation of some vegetative structures (e.g. rosette and leaf shape), A. bromeliifolia var. bromeliifolia is delimited by a set of reproductive characters, including flowers 1.4-1.6 cm long, densely lanate, depressed ovate floral bracts, with truncate or truncate emarginate apices and yellow petals with fimbriate ligulae at the distal end of the lateral folds (Fig. 5B,  C, E ). This species also resembles A. triangularis in having leaf spines Ն 3 cm, emarginate, symmetric to slightly asymmetric sepals, connate to the middle, and spatulate petals with emarginated apices (Fig. 5D, E) . Philcox, Ashingtonia 1(8): 92. 1974 (Fig. 10E, F 1043 (VIC); id., 5.vii.1999, Paula & Goldschmidt s.n. (VIC 23647) . Notes: In the original descriptions of A. chlorophylla and A. maculata, Smith (1955) proposed an affinity of both species with A. bromeliifolia. Multivariate analyses, however, showed that A. bromeliifolia is distinguishable and that there is a close relationship between A. chlorophylla, A. maculata and A. lamarchei. The difficulties to distinguishing these three taxa morphologically were already noted in the work of Smith & Downs (1979) . Most of the diagnostic characters presented for A. lamarchei in the key to species of subgenus Macrochordion can also be observed in A. chlorophylla and/or in A. maculata (e.g. leaf blade shape, inflorescence indument type, floral bract apex, length of fusion among sepals). We also ascertained that the measures (length and wide) of leaves, leaf blade spines, inflorescences, sepals and petals of A. chlorophylla herbarium specimens examined fit into those described for A. lamarchei. Leaves and peduncle bracts spotted with red, a diagnostic character cited for A. maculata in the Smith & Downs (1979) key, is not clearly defined in the morphological description of this species, which mentions dense and coarse purple spots only on the internal face of the sheaths. Purple sheaths, however, are commonly observed in the subgenus. Other characters employed by Smith & Downs (1979) to distinguish A. lamarchei from A. chlorophylla and A. maculata have been shown to be variable and of dubious interpretation. The white lanate inflorescence cited for A. lamarchei was not observed in herbarium material examined in this study. Instead, we observed floccose to apressed lepidote inflorescences and these characters are cited in the key to identify A. maculata and A. chlorophylla, respectively. Leaf blades linear vs. ligulate, used in the key to differentiate A. lamarchei from A. chlorophylla and A. maculata is not adequate (the three species show linear blades). The distinction between lacerate (cited for A. chlorohylla) and fimbriate petal appendages (cited for A. lamarchei and A. maculata) were not detected in our study and all scales were classified as fimbriate. The connation of the appendages to the petals (slightly above the base cited for A. lamarchei, at the base for A. chlorophylla and above the base, near the middle of the claw for A. maculata) also leads to misinterpretation. We observed that, in all these species, the fimbriate scales are inserted well above the base of the petals and approximately halfway along the lateral folds. Another character employed by Smith & Downs (1979) to distinguish these taxa was the length of fusion among the sepals (half connate for A. lamarchei, approximately half connate for A. maculata and connate at base for A. chlorophylla). Examination of herbarium material, however, showed considerable variation of this character within A. lamarchei. Considering that these species have been hard to distinguish from each other historically, and the close relationships suggested among them by the multivariate analysis, we propose A. chlorophylla and A. maculata as synonyms of A. lamarchei. We consider the coriaceous, ovate to widely ovate floral bracts with obtuse or emarginate thin apices and the large flowers > 2 cm (Fig. 7C, D) relevant to identify A. lamarchei (these characters are also present in A. chlorophylla and A. maculata) and to distinguish this species from other taxa of the subgenus. .5-44.5 ¥ 2-5 cm, linear, concolorous green or sometimes yellowish, apex obtuse or acute, apiculate, margins serrate or densely serrate; spines castaneous, 1-3 mm long. INFLORESCENCE with spike 3.5-9 ¥ 1.5-3.5 cm; peduncle green or reddish, 25.5-70 cm long, white floccose; peduncle bracts imbricate or subdense, erect or divergent toward the apex of the peduncle, margins entire or denticulate toward the apex, red, 6-15 ¥ 1.5-3 cm, apex acuminate. FLOWERS 1.8-2.1 cm long. FLORAL BRACTS 8-12 ¥ 13-16 mm, depressed ovate, shorter than the sepals, coriaceous, castaneous or green with apex and margins reddish, densely white floccose, apex truncate, apiculate. SEPALS 9-11 ¥ 5-7 mm, distinctly asymmetric, connate near the base, yellow, yellow-greenish or reddish, covered with white appressed scales, apex obtuse, muticous or minutely apiculate. PETALS 15-17 ¥ 4-5 mm, lingulate, yellow, apex obtuse, erect or slightly divergent; fimbriate ligulae about halfway along the lateral folds. STAMENS with filaments 9-13 mm long; anthers 4.5-5 mm long. STIGMA 1-2 mm long. OVARY 3-4 mm long, bearing a distinct epigynous tube, ovules 0.5-1 mm long. FRUITS globose, red; seeds c. 4 mm long, pale brown. Distribution and habitat: Aechmea maasii occurs in coastal areas of Espírito Santo and Rio de Janeiro states (Fig. 4C) . It grows at 5-100 m altitude, in herbaceous, shrubby and wooded restingas and florestas de tabuleiros. Conservation status: Vulnerable (IUCN, 2001) . 
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Aechmea bromeliifolia var. albobracteata
